Estradiol-induced alteration of very-low-density lipoprotein assembly. Possible competition among apoproteins for incorporation into nascent very-low-density lipoprotein.
The hypothesis that the apoprotein composition of nascent very-low-density lipoprotein (VLDL) secreted by the hepatocyte is determined by the relative rates of apoprotein synthesis and their affinities of binding to VLDL was tested using chick hepatocytes in monolayer culture. Chick cells were chosen for the study of lipoprotein assembly since estradiol treatment can be used to alter the composition of the apoprotein mixture synthesized by these cells. The secretion of apoprotein (apo) B by estradiol-treated hepatocytes was elevated 4.2-fold above the basal level measured in control cells. Furthermore, estradiol-treated cells secreted apo-II, a major VLDL apoprotein not synthesized prior to estradiol treatment, at a level equivalent to that of apo-B. However, no difference in the secretion of apo-A-I and other newly identified nascent VLDL apoproteins was detected. These changes in relative rates of apoprotein synthesis altered the composition of nascent VLDL secreted by control versus estradiol-induced cells from: apo-B, 22 to 40%; apo-II, 0 to 32%; apo-37 kDa, 14 to 6%; apo-A-I, 31 to 12%; apo-17 kDa, 10 to 4%; apo-9 kDa, 15 to less than 10%; and apo-6 kDa, 8 to less than 2%. To investigate the basis for the preferential incorporation of apo-B and apo-II into nascent VLDL, the relative affinities of the apoproteins for VLDL were compared by measuring their capacities to transfer from VLDL into other lipoprotein or nonlipoprotein density classes. Culture medium containing [3H]leucine-labeled VLDL was incubated with plasma deficient in lipoproteins of rho less than 1.006 g/ml. Within 30 min of incubation at 37 degrees C, 3H-labeled apo-A-I and apo-9 kDa exchanged between VLDL and high-density lipoprotein, whereas apo-37 kDa exchanged between VLDL and the rho greater than 1.21 g/ml fraction. Neither apo-B nor apo-II underwent transfer from nascent VLDL. These results suggest that the relative rates of input of apoproteins into the secretory pathway and their affinities of binding to the nascent VLDL particle determine their extent of incorporation into, and, thus, the apoprotein composition of secreted VLDL.